In vitro efficacy of immuno-chemotherapy with anti-EGFR human Fab-Taxol conjugate on A431 epidermoid carcinoma cells.
The aims of this study were to generate a human Fab fragment against EGFR; conjugate it to paclitaxel (Taxol) as an immuno-chemotherapy agent; and investigate its in vitro anti-tumor efficacy on A431 epidermoid carcinoma cells. A431 cells (EGFR-positive), NIH 3T3 cells (EGFR-negative), and purified EGFR were used for subtractive panning on a human naïve Fab phage library to generate a human anti-EGFR Fab fragment that binds the EGFR extracellular domain in native conformation and subsequently internalizes it into the cytosol. The Fab was then conjugated with the chemotherapeutic Taxol, and cell proliferation inhibition and apoptosis (TUNEL) assays were conducted to determine the effect of this Fab-drug conjugate on A431 cells. The specificity and internalization property of this Fab were characterized by immunoprecipitation, fluorescence staining, flow cytometry, and Hum-Zap assay. The binding affinity to purified EGFR was 30 nM. The Fab-Taxol conjugate inhibited A431 cell proliferation at low concentrations and in a dose-responsive manner; more than 70% inhibition was observed at 52 pM. Furthermore, almost 100% of cells underwent apoptosis after treatment with Fab-Taxol at 26 pM for 48 hours. Our findings suggest that this Fab-Taxol conjugate could be a potential immuno-chemotherapeutic drug for clinical treatment of EGFR-overexpressing tumors.